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Isolated limb perfusion: a therapeutic option for nodular and 
acral lentiginous melanoma
Perfusión aislada de extremidad: una opción terapéutica para metástasis en tránsito de 
melanoma nodular y lentiginoso acral

Carlos Duarte1, Juliana Restrepo2*, Alden Pool-Gómez3 and Alexander Carreño4

1Department of Breast and Soft Tissue, Instituto Nacional de Cancerología, ESE, Asociación Colombiana de Mastología, Universidad del Rosario, 
Universidad Militar Nueva Granada, Bogota; 2Department of Surgical Oncology. Instituto Nacional de Cancerología, ESE, Universidad Militar Nueva 
Granada, Bogota; 3Department of Surgical Oncology. Hospital Universitario del Valle, Universidad del Valle, Cali; 4Clinical Research Group. Instituto 
Nacional de Cancerología, ESE, Bogota. Colombia

Abstract

Objective: to describe the initial experience in Colombia of locally advanced melanoma treated by isolated limb perfusion and 
compare the response rate of our melanoma subtypes with the literature. Methods:  a descriptive, retrospective study of a 
series of patients selected between 2007 and 2016. Qualitative variables were analyzed with proportions and frequencies, and 
quantitative variable with central tendency measures and measures of dispersion. Results: 11 patients were treated by iso-
lated limb perfusion. After the treatment, seven patients (63.6%) had partial response, two patients (18.2%) had stable disease 
and two patients (18.2%) had disease progression. Five patients (45.5%) had mild complications. Conclusions: Isolated limb 
perfusion is still an important treatment strategy for locally advanced melanoma, with the goal of improving the patient quality 
of life. The response can change according to the type of melanoma, and could be smaller in patients with acral lentiginous 
and nodular melanoma, although we cannot make this conclusion with this type of study because it has low power and lack 
of a comparison group.
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Resumen

Objetivo: describir la experiencia inicial en Colombia en el manejo del melanoma de extremidad con perfusión aislada y com-
parar la respuesta de los subtipos histológicos más frecuentes en Colombia con la literatura. Materiales y métodos: estudio 
descriptivo, retrospectivo de una serie de pacientes con diagnóstico de melanoma con metástasis en tránsito tratados con per-
fusión aislada de extremidad, seleccionados entre 2007 y 2016. Las variables cualitativas se analizaron con frecuencias abso-
lutas y relativas. Las cuantitativas con medidas de tendencia central y dispersión. Resultados: 11 pacientes fueron tratados con 
perfusión aislada de extremidad. Hubo respuesta parcial en siete pacientes (63,6%), enfermedad estable en dos pacientes (18,2%) 
y progresión en dos pacientes (18,2%). Después del tratamiento, cinco pacientes (45,5%) presentaron complicaciones menores. 
Conclusiones: la perfusión aislada sigue siendo importante para el tratamiento del melanoma localmente avanzado con el fin 
de mejorar la calidad de vida de los pacientes. La respuesta puede cambiar según el tipo clínico de melanoma, siendo menor, 
según este estudio, en pacientes con melanoma lentiginoso acral y nodular, aunque por el bajo poder, esto no se puede concluir.
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Introduction

Isolated limb perfusion (ILP) is an alternative treat-
ment in patients with locally advanced melanoma of 
the extremities, in which high concentrations of che-
motherapeutic drugs are obtained in the compromised 
limb. Its main goal is to decrease tumor burden and 
preserve the limb. Systemic toxicity should be avoided 
by using a rigorous surgical technique1-3.

Although there are centers with more than 50-year 
experience on this treatment in the world4,5, there are 
few studies reporting the experience in Latin Ameri-
ca6. In some countries such as Colombia, the inci-
dence of certain subtypes of melanoma such as acral 
lentiginous is higher and, therefore, isolated limb per-
fusion response may have a different behavior, when 
compared with the results in countries with predomi-
nance of other clinical subtypes.

The present study describes ILP results in patients 
with melanoma with in-transit metastasis (ITM) treated 
at the National Cancerology Institute (INC – Instituto 
Naciona de Cancerología) in Bogota, Colombia. The 
purpose of the study is to describe our initial experi-
ence and compare the results with other countries in 
Latin America and the world.

Methodology

Descriptive, retrospective study in which an active 
search on INC electronic medical records system 
(MRS) was carried out. Patients diagnosed with mela-
noma of the limb with ITM treated with ILP between 
January 2007 and January 2016 were selected. Identi-
fied cases had to meet the following inclusion criteria: 
melanoma histopathological confirmation, melanoma 
of any clinical subtype with ITM, and having received 
ILP treatment with curative or palliative intent.

The sociodemographic age and gender variables 
were obtained from each medical record. Clinical vari-
ables included location, melanoma clinical subtype, 
Breslow’s depth, lymph node status, and clinical stage 
at diagnosis. Outcome variables of the procedure in-
cluded operating time, hospital and intensive care unit 
(ICU) stay, complications, and response to treatment 
according to World Health Organization criteria (Com-
plete Response, Partial Response, Stable Disease 
and Disease Progression). Data on treatment toxicity 
were also obtained, which was classified according to 
the Wieberdink scale7.

Data were collected in Excel (Microsoft Corp) and 
analyzed using SPSS 22 according to the variables’ 
nature; for qualitative variables, an analysis was car-
ried out for proportions and frequencies; as for  
quantitative variables, whether their distribution was 
normal was determined, and were analyzed as ap-
propriate in terms of central tendency and dispersion 
measures.

Approval was obtained from the ethics committee 
of the National Institute of Cancerology.

Description of the technique: isolated limb 
perfusion

All patients received ILP treatment under general 
anesthesia. Invasive monitoring, central venous cath-
eter and arterial line were used. Initially, the main 
arteries and veins of the affected limb proximal to the 
tumor were dissected. Dissection is performed in a 
5-cm trajectory, ligating all collateral vessels, and the 
limb is isolated with a pneumatic tourniquet, at a pres-
sure of 250 mmHg. Subsequently, the main artery and 
vein were catheterized. In the upper limb, the anatomi-
cal locations susceptible to intervention are the axil-
lary or humeral vessels, and in the lower limb, the 
iliac, common femoral, superficial femoral, and popli-
teal vessels. Arteriotomy and venotomy were carried 
out transversely in order to reduce the risk of stenosis. 
The artery and vein were channeled by means of can-
nulas, into an extracorporeal circulation circuit that 
includes an oxygenator and a heater that maintains 
the system at 41 °C.

Pyrophosphates were injected into the circuit, which 
have the purpose to sensitize red blood cells to tech-
netium-99, which will be subsequently infused. A gam-
ma probe in the precordial region ruled out leakage 
into general circulation, and Melphalan was adminis-
tered at a dose of 10 mg/lt of perfused limb for lower 
limb lesions and 13 mg/lt for upper limb lesions. Mel-
phalan concentration is 10 to 20  times higher in the 
isolated circuit in comparison with the usual systemic 
dose. Isolated infusion was carried out for 60 minutes, 
the catheters were removed, and the vessels were 
repaired.

Results

Eleven patients were included; median age was 
59  years (range: 49 to 67  years), eight (72.7%) were 
women, and in nine cases (81.8%), the compromise 
was in lower limbs. In the classification by clinical 
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subtypes, seven patients (63.6%) had acral lentiginous 
melanoma and four (36.4%) had nodular melanoma. 
Median Breslow depth (range) was 3.6  mm (1.1-20), 
and 8 patients (72.7%) had positive lymph nodes and 
in-transit metastases at diagnosis (Table 1).

Median operative time (range) was 267.5 (105-375) 
minutes, median days of hospital stay (range) was 
6.5 (1-17) days, and median ICU length of stay (range) 
was 2 (0-5) days (Table 2).

With isolated limb perfusion, partial response was 
obtained in seven patients (63.6%), stable disease in 
two patients (18.2%), and disease progression in two 
patients (18.2%) (Table 2).

Median survival was 17  months, the probability of 
survival at 1 year was 70.7%, and at 33 months was 
36.4% (Fig.  1). Four patients (36.4%) relapsed (two 
men and two women) and nine patients (81.8%) died 
at an average follow-up of 18  months (range: 3 to 
30 months) (Table 2).

Complications after ILP were classified according to 
Wieberdink7 (Table  2). Mild edema was observed in 
eight patients (72.7%), and moderate edema in one 
(9.1%). Late postsurgical complications included two 
cases (18.2%) of surgical site infection and one case 
of deep vein thrombosis (9.1%). From the technical 
point of view, there was antineoplastic agent leakage 
in one procedure (9.1%). (Table  2). There were no 
cases of severe systemic toxicity or mortality associ-
ated with the procedure.

Discussion

Globally, the incidence of melanoma continues to 
increase8. In Latin America, epidemiological informa-
tion on melanoma is limited and only institutional ex-
periences are described9-12. An epidemiological review 
published in Brazil in 2011 found that the incidence is 
lower than that in more developed regions such as 
Europe and North America13.

In Colombia, some studies have shown a relative 
incidence increase, and the predominant clinical pat-
tern is acral lentiginous9,14. In a study published in 
2018 by a private institution in Colombia12, superficial 
spreading melanoma accounted for 42%, lentigo ma-
ligna for 31% and acral lentiginous melanoma for 21%. 
Unlike a previous study published by the National 
Institute of Cancerology9, a public institution, where 
the population is similar to the Colombian general 
population and where the predominant pattern was 
acral lentiginous, which accounted for 45% of the se-
ries. This can be explained by the fact that the series 

Table 1. Patient demographic and clinical characteristics

Variables Description n Number (%) or 
median (range)

Gender Males 3 27.3

Females 8 72.7

Average age (range) 59 11 49-67

Location Upper limb 2 18.2

Lower limb 9 81.8

Classification Acral 
lentiginous

7 64

Nodular 4 36

Breslow depth at diagnosis Millimeters 11 3.6 (1.1-20)

Lymph node status at 
diagnosis

Negative 3 27.3

Positive 8 72.7

Clinical stage at diagnosis I 1 9.1

II 2 18.2

III 8 54.5

*According to AJCC staging manual, 7th ed.

Figure 1. Kaplan-Meier chart describing the survival of the cohort of 
patients with melanoma in-transit metastases treated with ILP.
ILP: Isolated Limb Perfusion.

published in 2018 has a predominance of Fitzpatrick 
I to III phototypes, which are phototypes that predomi-
nate in high-income people who use private health 
systems.

In Anglo-Saxon studies, the superficial spreading 
growth pattern predominates8, while in our institution, 
acral lentiginous melanoma does9, and, for this rea-
son, we consider it important to know ILP results in 
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Table 2.  Safety of the procedure and treatment response

Variable Description n Number (%)/
median (range)

Surgical time Minutes 11 267.5 (105-375)

Hospital stay Days 11 6.5 (1-17)

Intensive Care Unit Days 11 2 (0-5)

Perfusion failure No 9 81.8

Yes 2 18.2

Complications during ILP Agent leakage 1 9.1

Infusion toxicity according to Wieberdink scale I 2 18.2

II 8 72.7

III 1 9.1

IV 0 0.0

V 0 0.0

Postsurgical complications Superficial SSI* 2 18.2

Deep SSI* 1 9.1

Neurological deficit 1 9.1

Systemic complications Hydroelectrolytic disorder 1 9.1

Lung disorders 1 9.1

Infusion response Partial 7 63.6

Complete 0 0.0

Stable 2 18.2

Progression 2 18.2

Treatment response Relapse 4 36.4

Limb salvage 11 100

18-month survival Alive 2 18.2

Dead 9 81.8

SSI: surgical site infection.

the INC population, where the acral lentiginous clinical 
pattern predominates.

In Latin America, the first report on ILP for the 
treatment of melanoma was published in Brazil in 
2008; 41  patients were included, with a complete 
response being obtained in 43% and partial response 
in 36%, but there is no description of clinical sub-
types distribution6. In 2007, this technique was imple-
mented for the first time in Colombia for the 
management of tumors on extremities, and in a pub-
lication of 2011, the results of patients diagnosed with 
melanoma, sarcoma and cutaneous adnexal carci-
noma were reported15.

In patients diagnosed with melanoma, in-transit me-
tastases occur at advanced stages of the disease and 
are considered a clinical condition of poor prognosis. 
From the therapeutic point of view, in-transit metasta-
ses surgical resection is a treatment that is able to 
improve symptoms and impaired function of the com-
promised limb1, but some patients develop multiple 
lesions or large lesions that are not susceptible to 
surgical resection1. In patients with locally advanced, 
unresectable limb melanoma, ILP has multiple studies 
o its effectiveness and toxicity1; this treatment can 
avoid amputation and improve the quality of life of 
patients with this pathology. The choice of therapy 
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depends on the number of lesions, their anatomical 
location and size, and the presence or absence of 
extra-regional disease16,17. Amputation is almost never 
indicated and does not improve survival in these 
patients18.

In this study, response is lower than that reported 
in the literature, with partial response in two-thirds of 
patients and stable disease in 18.2%. Different studies 
have published response rates of between 80 and 
90%1,19 and complete response reports are around 
50%3,19,20. These publications are heterogeneous with 
regard to tumor burden, and the distribution of clinical 
subtypes varies according to demographic location, 
which could explain the different response rates. Even 
so, the response continues to be higher than the re-
sponse of metastatic melanoma to systemic cytotoxic 
chemotherapy, which ranges from 15 to 46%, without 
overall survival being impacted20,21. A study published 
by Belgrano et al. in 2019 reported repeated use of 
limb perfusion, with 60% of complete response in the 
first session, and 41% and 59% in subsequent ses-
sions22. In this study, no multiple perfusions were car-
ried out in a single patient.

In the present study, nine patients died at 18 months, 
and although to date no locoregional treatment for 
melanoma in-transit metastases has had an impact 
on overall survival1, in this publication, survival is low-
er than that reported in the literature, which is 29% at 
5 years3, possibly because acral and nodular lentigi-
nous melanomas, whose tumor biology is more ag-
gressive, are predominant14,23.

Local recurrences are described to range between 
40% and 50% 6 months after treatment1,3,24, which are 
similar results to those found in patients with surgical-
ly-resected in-transit metastases. In this study, local 
recurrences occurred in 36.3% of patients during a 
median follow-up of 18  months; it is not possible to 
make a comparison at 6 months because data are not 
available. In a systematic review of randomized stud-
ies, no benefit was found with the use of prophylactic 
ILP20.

The toxicity found in our series was similar to that 
described in the literature1,15,25. A  study published in 
Brazil in 20122 reported ILP toxicity in 46 patients di-
agnosed with melanoma; perfusion was performed 
with Melphalan, as in our series, and grade I toxicity 
was found to be 2%; grade  II, 78%; grade  III, 7%; 
grade IV, 5%; and grade V, 9%. In our study, grade II 
toxicity was also the most common, although there 
were no grade IV or V toxicities. According to different 
publications, the factors associated with higher toxic-

ity are temperature greater than or equal to 40 oC,  
acidic pH, hypoxia and hematocrit values lower than 
20%3,26.

ILP performance prevented limb amputation in all 
patients. In the literature, limb salvage rates are simi-
lar at around 97%3, and in a systematic review of 
randomized trials, amputation rate was 0.005%20.

Studies like ours use Melphalan as medication for 
ILP, but tumor necrosis factor alpha (TNFa) has also 
been used, which increases intra-tumor vascular per-
meability by improving cytostatic drug bioavailability. 
Recent investigations evaluated the use of the com-
bination of TNFa and Melphalan, with complete dis-
ease responses being obtained in 80%3,24,27–30, but the 
ACOSOG Z002025 trial compared the effectiveness of 
TNFa plus Melphalan with Melphalan alone in patients 
with melanoma of the extremities and in-transit me-
tastases. After an interim analysis in 2004, terminating 
the study was decided because there was no differ-
ence in response between both groups, but there was 
higher toxicity in the group of patients who received 
TNFa. However, many centers continue to recommend 
the use of TNF alpha associated with Melphalan in 
patients with large tumor volumes, or in patients who 
are candidates for a second perfusion3. Either way, 
this drug is not available in Colombia.

For future studies, defining the role of ILP in current 
era of immunotherapy is going to be of great impor-
tance. Loco-regional treatments can cause tumor im-
munogenic cell death and other favorable immunogenic 
events. Some studies in animal models, in addition to 
anecdotal data from human cases, suggest that re-
gional therapies may have an abscopal effect distant 
from the treated region31. Melanoma exposed to Mel-
phalan stimulates the expansion of CD 16+ monocytes 
and activates cytotoxic T cells that contribute to ILP 
antitumor efficacy. In addition, tumor cell death during 
ILP results in the release of large amounts of antigens 
that increase T-cells response32. Patients in the pres-
ent study were treated when immunotherapy and tar-
geted therapies were not yet available. The surprising 
improvement in melanoma patients’ outcomes with 
these systemic therapies in recent years makes for the 
study of the abscopal effect of local therapies in com-
bination with systemic therapies to be essential33. 
Some studies conclude that the use of regional treat-
ments such as ILP and isolated infusion in melanoma 
patients with ITM remains a useful strategy because 
they have a good and lasting response34.

It was not possible for patient quality of life to be 
assessed because data on the subject were not found 
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in the medical records, which is one of the most com-
mon limitations of retrospective studies. A study pub-
lished in 2019 reported that patients with in-transit 
metastases undergo multiple surgical resections with 
high morbidity and early relapses; in contrast, with 
limb perfusion treatment, patients and physicians re-
ported a sustained decrease in tumor burden and, 
therefore, better quality of life35.

The limitations of this study include that it is a small 
cohort of patients with retrospectively collected data, 
which is why it was not possible to find the number of 
in-transit metastases in the medical records. In addi-
tion, it was not possible to find data on some variables 
such as the surgical time of two patients and Breslow 
depth of one patient. There is no comparative group, 
which means that comparisons are to be made with 
other articles in the literature; in addition, the study 
was carried out at a time in which immunotherapy was 
not available, which makes for the interaction of both 
these treatments impossible to be evaluated.

Conclusion

ILP remains an important tool for the treatment of 
unresectable melanoma of the extremities with in-tran-
sit metastases for improving functionality and quality 
of life of patients. Therapeutic ILP cannot be expected 
to improve survival or slow systemic disease progres-
sion. The response may change according to the mel-
anoma clinical type, and is lower in patients with acral 
lentiginous melanoma and nodular melanoma when 
comparing this study with the world literature, although 
due to the low power of this study and the lack of a 
comparison group, the association between the re-
sponse to ILP and melanoma clinical type cannot be 
defined. Finally, patients with locally-advanced unre-
sectable melanoma are candidates for immunothera-
py, and it is unlikely for a regional therapy to be used 
alone in patients with extensive disease; this opens 
the door for ILP combined use, which provides a rapid 
response in patients with high tumor burden in the 
extremities, associated with immunotherapy, which im-
proves survival. Further studies are needed in order to 
define if both these therapies in combination can im-
prove the outcomes for these patients.
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